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CC BY-NC-ND license (http://creativeBackground/Purpose: The purpose of this systematic review is to update the available data for
complications following orthognathic surgery in cleft lip and/or palate patients.
Methods: Three electronic databases (Medline, Embase, and Cochrane) were searched for
publications from 1990 to 2014.
Results: A total of 26 articles were selected including 1003 patients (male: 391, female: 353,
259: not mentioned) who underwent maxillary osteotomies for cleft lip/palate. Mean age at
surgery was 19.3 years (range: 8.5e60 years). Overall perioperative complications were re-
ported in 126 cases (12.76%). The most common complication was closure failure of pre-
existing palatal fistula (28.57%), followed by velopharyngeal impairment (16.79%), closure fail-
ure of pre-existing alveolar fistula (10.74%), gingival recession (4.55%), and failure of premax-
illa stabilization in bilateral cases (4.55%). Severe vascular complications included one
arteriovenous fistula (0.10%), one maxillary aneurysm (0.10%), and one cavernous sinus throm-
bosis (0.10%). Mean horizontal relapse rate was 17.9% (range: 20.0% to 37.2%), and mean ver-
tical relapse rate was 35.4% (range: 25.9% to 162.5%). Reoperation rate was 12.2% (range: 0.0
e64.0%). Prospective studies or randomized trials were rare.
Conclusion: To obtain a dataset with higher evidence, a prospective multicenter study should
be conducted with clearly defined criteria for each complication.
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Patients with cleft lip and/or cleft palate (CL/P) are born
with a challenging deformity that requires multiple surgical
interventions to meet the functional and aesthetic de-
mands for improvement. A significant proportion of pa-
tients (25e60%) born with complete unilateral CL/P require
maxillary advancement to correct midface retrusion and
improve aesthetic facial proportions.1e3 Since 1970s, the
CL/P deformities have conventionally been corrected by
orthognathic surgery (OGS). Compared with the normal
population, patients with CL/P could exhibit midface and
maxillary hypoplasia and often require a maxillary
advancement for both functional and aesthetic reasons.
Previous surgeries such as CL/P repairs, pharyngeal flap, or
sphincter pharyngoplasty can leave patients with facial
scarring and restraint that impair the maxillary advance-
ment.4 Furthermore, alveolar cleft, palatal cleft, and oro-
nasal fistula may also compromise the vascular supply to
the maxilla. Operative procedures should be modified for
mucosal incision design, osteotomy line design, and intra-
operative manipulation for lesser segments under these
preexisting variations.5,6 In particular, two- and three-
piece LeFort I osteotomies can be indicated for patients
with alveolar and palatal clefts to achieve alveolar conti-
nuity and closure of the oronasal fistula simultaneously.
Regardless of the concerns, a previous meta-analysis con-
ducted by Cheung and Chua7 reported a relatively low
complication rate [complications occurred in only 60 (4.2%)
of the 1418 patients treated with conventional maxillary
osteotomy].7 The overall complication rate was much lower
than that in the recent study by Brignardello-Petersen et al8
that only dealt with postoperative infection. Furthermore,
OGS has evolved over the years by means of computer-
assisted imaging, surgical planning, anesthesia, surgical
technique, and fixation method. To the best of our knowl-
edge there is no systematic review specifying complications
in OGS for cleft patients conducted after this report. The
aim of this study is to provide a body of evidence-based
data on the complication rate for OGS in CL/P patients
through a comprehensive systematic review of the avail-
able literature.
Materials and methods
Search strategy
Three electronic databases (Medline, Embase, and
Cochrane) were searched for publications from 1990 to 2014
(Figure 1). Language restriction was applied to include ar-
ticles only in English. Search strategies were constructed
based on type of patients, use of surgical technique, and
outcome measures using following keywords: [cleft palate
OR cleft lip] AND [orthognathic surgery OR orthognathic
surgical procedures OR orthognathic OR osteotomy, LeFort,
OR sagittal split osteotomy] AND [intraoperative complica-
tions OR postoperative complications OR complication].
Dissertations and conference proceedings retrieved from
electronic databases were included. In addition, secondary
references from reference lists of review articles and meta-
analyses were manually examined and any paper of interestby title or author was retrieved for possible inclusion.
Overall, 142 citations were exported to EndNote (Version
X7; Los Angeles, CA, USA). Duplications were removed using
EndNote (Command: find duplicates), which reduced the
numbers of eligible abstracts down to 151. Two reviewers
(K.Y. and D.L.) independently screened 151 abstracts using
inclusion, exclusion, and ineligibility criteria as demon-
strated in Table 1. After abstract screening, only 51 full-text
papers were retrieved and examined for eligibility. Finally,
26 papers were selected for further data extraction.
Excel worksheets were designed to list the specific pa-
rameters for conventional osteotomy. The parameters
included the authors, types of cleft deformity, surgical
planning, amount of horizontal and vertical movement,
postoperative care, complications, and relapse. These pa-
rameters were recorded and analyzed.Results
A total of 26 articles were selected from Medline and
Embase.9e34 The selected literature for this study included
1003 patients (male: 391, female: 353, not mentioned: 259)
who underwent cleft maxillary osteotomies. Mean age at
surgery was 19.3 years (range: 8.5e60 years), and the mean
follow-up period was 2.2 years (range: 1 month to 9.2
years). Most of the individuals treated were unilateral CL/P
patients (56.7%), more than two times as many as bilateral
CL/P patients (20.3%). A total of 57 isolated cleft palate
patients (5.7%) were also included, and in 82 patients the
type of cleft was not mentioned (Table 2).
A total of 402 patients (40.1%) underwent a single-piece
LeFort I maxillary advancement, whereas 131 patients un-
derwent segmental LeFort I maxillary advancement (two
piece: 110, 11.0%; three piece: 21, 2.1%). Specific types of
osteotomies were not mentioned for 466 patients (46.5%;
Table 3).
Concurrent bilateral sagittal split osteotomy and genio-
plasty during the maxillary osteotomy were performed in
214 cases (21.3%) and 195 (19.4%), respectively. Single
maxillary jaw surgery was performed in 205 cases (20.4%).
Many of the CL/P patients who underwent OGS had inter-
maxillary fixation for 2e6 postoperative weeks (Table 4).
Overall perioperative complications were reported in
128 of the 1003 cases (12.76%) (Table 5). The most common
complication was closure failure of preexisting palatal fis-
tula (28.57%), followed by velopharyngeal impairment
(16.79%), closure failure of pre-existing alveolar fistula
(10.74%), failure of stabilization for the premaxilla in
bilateral cases (4.55%), failure of dental gap closure
(4.55%), and infection (0.70%). Severe vascular complica-
tions included one arteriovenous fistula (0.10%), one
maxillary aneurysm (0.10%), and one cavernous sinus
thrombosis (0.10%). The vascular complications required
radiological intravascular treatment for control. Wound
dehiscence (0.10%), nasal bleeding (0.10%), transection of
nasotracheal tube during osteotomy (0.10%), avulsion of
the maxilla (0.10%), and blindness (0.10%) were other rare
complications. No avascular necrosis was reported in this
dataset.
Data on surgical relapse in the maxillary horizontal plane
during the postoperative follow-up period were available
Figure 1 Flow diagram for selection of articles.
Complications in cleft orthognathic surgery 271for 229 patients and in the vertical plane for 171 patients
(Table 5). As far as horizontal relapse was concerned, the
mean relapse rate was 17.9% (range: 20.0% to 37.2%). In
the vertical plane, mean relapse rate was reported in 35.4%
of cases (range: 25.9% to 162.5%). Data on overall relapseTable 1 Inclusion, exclusion, and ineligibility criteria for
cleft orthognathic surgery.
Inclusion criteria Exclusion criteria Ineligibility
criteria
Randomized
controlled
clinical trials
Non-English
publication
Characteristics
of patient not
associated
Prospective
studies
Publishing year
before 1989
Treatment
strategies
not associated
Retrospective
studies
Animal research Treatment
outcome not
associated
Case series
and case
report including
rare complications
Review
articles/
systematic
review/
meta-analysisthat was assessed clinically for possible reoperation were
available for 443 patients. The mean reoperation rate for
relapse was 12.2% (range: 0.0e64.0%). As a further analysis,
a scatter plot graph with horizontal advancement and
horizontal amount of relapse is shown in Figure 2. RelapseTable 2 Patient demographics.
No. of
patients
Percentage
Total 1003 100.0
Sex
Male 391 39.0
Female 353 35.2
Not mentioned 259 25.8
Mean age at surgery (y) 19.3
(8.5e60.0)
Follow up (y) 2.2 (1.0 mo
to 9.2 y)
Type of cleft deformity
Unilateral cleft lip and palate 569 56.7
Bilateral cleft lip and palate 204 20.3
Isolated cleft palate 57 5.7
Cleft lip and palate:
not specified
173 17.3
Table 3 Surgical procedures demography.
No. of
patients
Percentage
No. of maxillary segments
One-piece LeFort I 402 40.1
Two-piece LeFort I 110 11.0
Three-piece LeFort I 21 2.1
No premaxilla LeFort I 4 0.4
Not specified 466 46.5
Total 1003 100.0
Mandibular surgery
Bilateral sagittal split osteotomy 214 21.3
Genioplasty 195 19.4
No mandibular surgery 205 20.4
Not mentioned 389 38.8
Total 1003 100
272 K. Yamaguchi et al.rates for single-piece and segmental osteotomies were also
calculated with homogenous studies. The horizontal
relapse rate in our dataset showed no significant difference
between mean relapse rate of horizontal advancement in
single-piece (24.3%; range: 3.8e36.5%) and segmental
osteotomies (25.0%, 1 publication, no range).13,14,16e18,29
The mean vertical relapse rate was 53.9% (range:
4.7e162.5%) in the single-piece and 56.0% in the segmental
osteotomy groups, respectively.13,14,16,17Discussion
Achieving a good cosmetic and functional result in OGS for
CL/P patients can be more challenging than in OGS for
noncleft patients. Scarring from multiple soft-tissue sur-
geries and the need for a large amount of maxillary
advancement are regularly encountered problems. Mean-
while, it is interesting but cautious to note that a more
challenging OGS in CL/P patients does not necessarily
translate into higher complication rates as compared with
OGS in noncleft patients.7,35 A previous meta-analysis
conducted by Cheung and Chua7 reported a low complica-
tion rate, with complications occurring in only 60 (4.2%) of
the 1418 patients treated with maxillary osteotomy. The
overall complication rate was much lower than in the
recent study that dealt with postoperative infection after
noncleft OGS.
In this systematic review, the overall complication rate
was 12.76% (128 complications in 1003 patients), which is
higher than that reported previously. One possible reason
for the discrepancy may be derived from some differences
in methodology, such as inclusion/exclusion criteria, search
strategy. Even though there is an overlapping period be-
tween the two studies, the final selected papers are
different. For instance, there are no available data on
postoperative infection incidence and velopharyngeal
impairment in the previous systematic review. By contrast,
in our dataset there is no report of complications such as
temporomandibular joint disorder, auditory tube dysfunc-
tion, or hearing problems. The heterogeneity exhibits the
limits of systematic review in nature.According to Brignardello-Petersen et al,8 noncleft pa-
tients who received long-term antibiotic prophylaxis during
OGS compared with a short-term regimen experienced a
reduction in the absolute risk of developing a surgical site
infection from 16.8% to 7.1%. The obvious gap between this
rate and an infection rate shown in our analysis (0.70%)
seems to be derived from either a discrepancy in definition
of clinical infection or methodological errors such as an
observation period. The retrospective studies were based
on the chart review, and hence the accuracy for the
extraction of these events was impaired. Considering the
additional complexities of OGS for CL/P patients, it is
reasonable to assume that the infection rate is at least
equal to or greater than in noncleft patients.
In this study, the failure rates for the repairs of preex-
isting alveolar and palatal fistulas were 10.74% and 28.57%,
respectively, with a total case number of 135.16,17,20,22,28
Furthermore, in case of oronasal fistulas, the mucosal in-
cisions have to be modified to obtain enough mucosal cuffs
for secure wound closure around the fistula. Posnick and
Ewing36 reported that a modified LeFort I osteotomy was
effective in those cases, with a stable blood supply to the
maxilla and a low relapse rate (unilateral CL/P: 3.1%,
bilateral CL/P: 15.4%). In addition, they found no signifi-
cant relationship (p > 0.05) between the stability and
segmentation of the maxilla in 30 cleft OGS patients. By
contrast, there are conflicting findings regarding the sta-
bility of single- versus multiple-piece maxillary surgery.
Some previous investigations have shown that multiple-
piece maxillary surgery for noncleft patients is associated
with a tendency to relapse more than single-piece maxillary
surgery.37e39 Erbe et al22 reported that skeletal stability
was achieved by segmental repositioning for cleft patients
with bone grafts; however, significant relapse occurred in
some cases even after the orthodontic alignment was done.
The mean horizontal relapse rate in our dataset showed no
significant difference between mean relapse rate of hori-
zontal advancement in the single-piece (24.3%, range:
3.8e36.5%) and segmental groups (25.0%, 1 publication, no
range).13,14,16e18,29 The mean vertical relapse rate was
53.9% (range: 4.7e162.5%) in the single-piece and 56.0% (1
publication) in segmental groups, respectively.13,14,16,17
Regarding the maxillary vascularity, a previous meta-
analysis has identified four reported cases in cleft pa-
tients with avascular necrosis.7 However, there is no case of
avascular necrosis reported in the recent literature, even in
one case after maxillary avulsion.30
Acknowledging the findings concerning difficulty in per-
forming a fistula repair, stability of single and segmental
osteotomy, and maxillary vascularity, we advocate alveolar
bone grafting before performing OGS as a standard protocol
because the potential problems can be avoided and larger
alveolar height can be achieved.17 Orthodontic control of
the alveolar segments and dental positioning within the
maxillary arch are improved as well. Furthermore, eruption
of the cleft site dentition is facilitated and alveolar and
palatal fistulas can be closed before OGS. For unrepaired
fistulas without secondary bone grafting, simultaneous
bone grafting and closure of the alveolar fistula at the time
of OGS are feasible because of no significant difference in
horizontal and vertical skeletal stability between single-
piece and segmental osteotomies.13,14,16e18,29 However,
Table 4 Horizontal and vertical maxillary osteotomy stability.
Author Patients Residual
alveolar
cleft
Mean age at
surgery (y)
Follow
up (y)
Fixation Postoperative
fixation
Advancement Horizontal
relapse
amount (%)
Vertical
relapse
amount (%)
Relapse
case (%)
Eskenazi and
Schendel
(1992)17
Unilateral: 10
Bilateral: 2
0/12 27 (16e46) 1.0 Wire 3e4 wk Mean horizontal:
6.3 mm/ 4.2 mm (1 y)
Mean vertical:
0.8 mm/ 0.5 mm (1 y)
33.3 162.5 33.3
Unilateral: 10
Bilateral: 2
0/12 Plate 6e8 wk Mean horizontal:
7.8 mm/ 7.5 mm (1 y)
Mean vertical:
4.3 mm/ 4.1 mm (1 y)
3.8 4.7 n/a
Posnick and
Taylor (1994)18;
Posnick
et al (1994)19
CPO: 14 0/19 19 (17e25) 2.5
(SD 1.5)
Plate 2e6 wk (PFe) Mean horizontal:
6.1 mm/ 5.1 mm (1 y)
(PFþ) Mean horizontal:
6.9 mm/ 5.9 mm (1 y)
Mean vertical:
2.0 mm/ 1.4 mm (1 y)
16.4 (PFe);
14.5 (PFþ)
30.0 57.1
Posnick et al
(1995)20
Unilateral: 66 57/66 18 (15e25) 3.3 (1e7) Plate IMF: 2e6
wk/ splint
(total 8 wk)
2/64: negative OJ/OB
(1 y)
n/a n/a 3.1
Bilateral: 33 30/33 4/26: negative OJ/OB
(1 y)
n/a n/a 15.4
Hirano and
Suzuki (2001)25
Unilateral: 42 17/58 20 (15e37) 2.5
(1.5e8.5)
Plate 4e6 wk Mean horizontal: 7.4 mm 19.1 n/a 19.1
Bilateral: 16 4e6 wk Mean horizontal: 5.6 mm 37.2 n/a 37.2
Helio¨vaara
et al (2002)32
Bilateral: 11 0/11 24 (17e41) 1.0 Plate n/a Mean horizontal:
5.3 mm/ 4.8 mm (1 y)
Mean vertical:
7.3 mm/ 6.0 mm (1 y)
9.4 17.8 n/a
CPO: 14 0/14 27.2 (17.4e46.6) 1.0 Plate n/a Mean horizontal:
4.7 mm/ 4.3 mm (1 y)
Mean vertical:
3.6 mm/ 3.0 mm (1 y)
8.5 16.7 n/a
Baumann and
Sinko (2003)31
Unilateral: 8
Bilateral: 6
CPO: 1
0/15 21.4 (18e30) 2.0 Plate Splint: 6 wk Two-jaw surgery
Mean horizontal:
4.0 mm/ 4.8 mm (1 y)
Mean vertical:
2.7 mm/ 3.4 mm (1 y)
20.0 25.9 n/a
LeFort I
Mean horizontal:
3.9 mm/ 3.1 mm (1 y)
Mean vertical:
1.6 mm/ 1.5 mm (1 y)
20.50 6.30 n/a
(continued on next page)
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Table 4 (continued )
Author Patients Residual
alveolar
cleft
Mean age at
surgery (y)
Follow
up (y)
Fixation Postoperative
fixation
Advancement Horizontal
relapse
amount (%)
Vertical
relapse
amount (%)
Relapse
case (%)
Kumar
et al (2006)15
Unilateral: 16
Bilateral: 2
CPO: 2
4/20 n/a 1.0 Plate n/a Mean horizontal:
5.0 mm/ 4.9 mm (1 y)
Mean vertical:
0.5 mm/ 0.5 mm
(1 y)
2.0 0.0 0.0
Unilateral: 8
Bilateral: 3
3/11 n/a 1.0 n/a Mean horizontal:
7.2 mm/ 5.8 mm (1 y)
Mean vertical:
0.4 mm/ 0.2 mm
(1 y)
19.4 50.0 64.0
Chong
et al (2009)28
Unilateral: 51 11/51 18 (15e41) 2.2
(1e9.2)
Plate Heavy elastic
duration: n/a
Mean horizontal: 8.6 mm n/a n/a 9.8
Bilateral: 46 7/46 Mean horizontal: 8.3 mm n/a n/a 17.4
CPO: 3 0/3 Mean advancement:
5.7 mm
n/a n/a 0.0
Felemovicius and
Taylor (2009)29
Unilateral: 62 0/62 22 (16e35) 1.0 Plate IMF: 4e8
wk/ occlusal
splint 6 wk
Mean advancement:
7.1 mm
n/a n/a 3.2
Unilateral: 53 53/53 Mean advancement:
6.5 mm
n/a n/a 9.4
Bilateral: 14 14/14 Mean advancement:
6.4 mm
n/a n/a 14.3
Daimaruya
et al (2010)13
Unilateral: 7 0/7 21 (20e23) 1.0 Plate n/a Mean horizontal:
5.8 mm/ 4.2 mm (1 y)
Mean vertical:
3.3 mm/ 1.6 mm
(1 y)
25.5 50.4 n/a
Chua
et al (2010)14
Unilateral: 25 0/25 >16 5.0 Plate n/a Mean horizontal:
6.84 mm/ 4.31 mm
(5 y)
Mean vertical:
0.88 mm/ 0.48 mm
(5 y)
36.5 45.5 n/a
Watts
et al (2014)16
Single-piece
unilateral: 11
0/11 19 (16e22) 1.7
(1e4.7)
Plate Splint: 6e8 wk Mean horizontal:
7.3 mm/ 6.0 mm (1 y)
Mean vertical:
2.7 mm/ 2.1 mm (1 y)
17.8 22.2 n/a
Segmental
unilateral: 19
19/19 18 (16e22) 1.8 (1e4.2) Mean horizontal:
7.5 mm/ 5.6 mm (1 y)
Mean vertical:
2.7 mm/ 1.2 mm (1 y)
25.3 55.6 n/a
Bilateral Z bilateral cleft lip/palate; CPO Z cleft palate only; IMF Z intermaxillary fixation; n Z numbers of patients; n/a Z not applicable; PF () Z without pharyngeal flap; PF
(þ) Z with pharyngeal flap; SD Z standard deviation; unilateral Z unilateral cleft lip/palate; OJ Z overjet; OB Z overbite.
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Table 5 Complication rate.
Complication Event Unilateral Bilateral Unspecified Total Rate (%)
Palatal fistula 4 1 3 0 14 28.57
Velopharyngeal impairment 68 8 0 60 405 16.79
Alveolar fistula 13 6 7 0 121 10.74
Gingival recession (tooth) 12 5 7 0 264 4.55
Premaxilla instability 1 0 1 0 22 4.55
Dental gap closure failure 4 4 0 0 88 4.55
Intraoperative hemorrhage 4 1 0 3 116 3.45
Hematoma 3 0 0 3 148 2.03
Secondary hemorrhage 3 1 0 2 156 1.92
Wound dehiscence 1 0 0 1 102 0.98
Infection 3 3 0 0 426 0.70
Nasal bleeding 1 1 0 0 116 0.86
Cranial nerve palsy 5 1 3 1 1003 0.50
Arteriovenous fistula 1 0 0 1 1003 0.10
Nasotracheal transection 1 1 0 0 1003 0.10
Maxillary aneurysm 1 1 0 0 1003 0.10
Avulsion of maxilla 1 0 1 0 1003 0.10
Blindness 1 0 0 1 1003 0.10
Cavernous sinus thrombosis 1 0 0 1 1003 0.10
Avascular necrosis 0 0 0 0 283 0.00
Total 128 33 22 73 1003 12.76
Complications in cleft orthognathic surgery 275the increased infection rate and loss of the bone graft in
this situation have to be considered.
Regarding serious complications, reports of blindness
(0.10%), vascular complications such as arteriovenous fis-
tula (0.10%), maxillary aneurysm (0.10%), and cavernousFigure 2 Scatter plot graph with horizontal advancement and ho
CPO Z cleft palate only.sinus thrombosis (0.10%) were collected in this study. It is
important to instruct young doctors and inform patients
about these rare but severe complications. Blindness was
also reported as a major complication in two cases of
maxillary distraction.40 Actual reasons for blindness inrizontal amount of relapse. BCL/PZ bilateral cleft lip/palate;
276 K. Yamaguchi et al.maxillary osteotomy remained unclear, but surgeons must
be cautious to recognize intraoperative and postoperative
neurological findings such as pupil anisocoria. Maxillary
osteotomy with or without downfracture is originally
designed for the preservation of large-size vessels, how-
ever, direct visualization of the proximal segments
including the cranial base and the vessels is impossible.
Hence, vascular injuries can occur after the LeFort I
osteotomy. They can present as variable intraoperative or
postoperative findings such as maxillary aneurysms leading
to massive nasal bleeding or as a traumatic arteriovenous
malformation with the leading symptom of tinnitus 3
months after surgery.21,27 The accurate diagnosis for these
vascular lesions is selective angiography, and the reported
cases were successfully treated by embolization. The
collaboration with interventional radiology is necessary in
cases of unusual bleeding.
This systematic review exhibited some limitations. A
systematic review of long-term outcome of complications in
a surgical procedure should ideally include cohort studies,
cross-sectional studies, and randomized controlled trials
(RCTs) with the clear definition of inclusion criteria for each
complication to provide the most objective evidence. Un-
fortunately, such types of clinical studies in OGS for cleft
patients were scarce, and the vast majority of evidence
came from less reliable retrospective studies. The retro-
spective design, small sample size, and relatively low
methodological quality can be affected by the influence of
potential confounders. Therefore, potential high risk of
bias has to be considered in the process and conclusion. In
this systematic review, we could find only one RCT; other
sources were retrospective studies and case reports.
Another concern is that some postoperative problems
associated with cleft OGS, which may require secondary
correction, are not yet listed as complications. These
problems include cheek asymmetry and nasal change.41
Most of the currently reported cleft OGS were performed
using two-dimensional imaging and conventional planning.
Emerging three-dimensional planning and simulation is
becoming popular, and is expected to reduce postoperative
problems and complications.42
Considering the methodological limitations of the pub-
lished studies included in this review, we could conclude
that the complications following OGS for CL/P patients are
difficult to confirm accurately. This is due to the hetero-
geneous sample, unclear diagnosis (cleft type, complica-
tion, and previous surgical treatments), and potential
confounding factors such as concomitant mandibular sur-
gery and single- versus multiple-piece osteotomy. Many
factors hinder the accurate reporting of complications,
including incomplete records, fear of punishment, fear of
damage to reputation, and so on. It is a natural reluctance
for surgeons to publicly report their mistake and unfavor-
able results. This is an essential problem to deal with when
studying complications related to surgery. To obtain
obvious evidence-based complication rates for OGS in cleft
patients, a prospective cohort study should be conducted
with clearly defined criteria for each complication. Further
investigations such as multicenter studies are required to
collect enough sample size and to detect all complications
before definite conclusions can be drawn. However, from
the reviewed data we can report an overall complicationrate of 12.76% in cleft OGS patients, pointing to a tendency
that previously reported complication rates were under-
estimating the potential risks in the treatment of this
demanding patient group.References
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